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ABSTRACT : 



PURPOSE: To prevent the production of an ultrasonic wave in the undesired mode by 
providing an electrode section to both end faces of a vibrator main body generating an 
ultrasonic wave and designing the size of the electrode section smaller than an end face 
of the vibrator main body. 

CONSTITUTION: A diaphragm main body 10 is formed cylindrical and end faces 11,12 
are disks whose radius is R1 around a point 0. An electrode section 21 is a disk provided 
to the end face 12 and whose radius is R2 around the point 0. When an electric pulse is 
applied between the electrode sections 21 , 22, the vibrator main body 10 is vibrated at a 
resonance frequency and since the radius R2 of the electrode sections 21 , 22. is smaller 
than the radius R1 of the vibrator main body 10, an ultrasonic wave in the undesired mode 
is generated at the part of the radii R1 , R2 and the phase is deviated by 180°. Thus, no 
ultrasonic wave is stimulated in a direction C at a right angle in the thickness direction A 
and only the. ultrasonic wave in the operating mode is generated. 
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CLAIMS 

Ja - 

[Claim(s)] 

[Claim 1] The ultrasonic vibrator characterized by making magnitude of one [ at least ] 
of said polar zone smaller than the edge surface part of said body of vibrator in an 
ultrasonic vibrator equipped with the body of vibrator of the shape of a column for 
generating a supersonic wave, and the polar zone prepared in the edge surface part of 
both said bodies of vibrator. 

[Claim 2] The ultrasonic vibrator according to claim 1 characterized by ** which made 
the configuration of said polar zone the circle configuration while making said body of 
vibrator into the shape of a cylindrical shape. 

[Claim 3] The ultrasonic vibrator according to claim 1 characterized by ** which made 
the configuration of said polar zone the shape of a square while making said body of 
vibrator into a square pole configuration. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ultrasonic vibrator except the 
supersonic wave in the. unnecessary mode on the occasion of generating of a 
supersonic wave. 
[0002] 

[Description of the Prior Art] On the occasion of generating of a supersonic wave, an 
ultrasonic vibrator as shown in drawing 7 may be used. This ultrasonic vibrator is 
equipped with the cylindrical shape-like body 71 of vibrator, and the polar zone 72 and 
73 attached across the edge surface part of the body 71 of vibrator. And when 
generating a supersonic wave, an AC signal or a pulse is added to polar zone 72 and 73. 
An ultrasonic vibrator generates the supersonic wave in the mode used in the 
thickness directions A and B. At this time, the body 71 of vibrator generates the 
supersonic wave in the unnecessary mode in the thickness direction A and the 
right-angled direction C. 

[0003] In order to prevent generating of the supersonic wave in this unnecessary 
mode, there is an ultrasonic vibrator shown in JP,59-181898,A. This ultrasonic 
vibrator is equipped with the electrodes 91-94 by which width of face was connected 



to the split rings 81-84 of P, and split rings 81-84 as shown in drawing 8 (a). Split rings 
81-84 are divided into the fragmentation split rings 85 and 86 as shown in drawing 8 

(b>. 

[0004] If an electrical potential difference is applied to this ultrasonic vibrator, 
generating of the supersonic wave in the unnecessary mode will be prevented. 
[0005] 

[Problem(s) to be Solved by the Invention] However, many split rings 81-84 and the 
fragmentation split rings 85 and 86 are used for the ultrasonic vibrator shown in 
drawing 8 . Furthermore, electrodes 91-94 are formed in each split ring 81-84. For this 
reason, the conventional ultrasonic vibrator is having complicated structure. 
Consequently, on the occasion of production of the conventional ultrasonic vibrator, a 
process increases and a manufacturing cost rises. 

[0006] The purpose of this invention is to offer the ultrasonic vibrator which can 
prevent generating of the supersonic wave in the unnecessary mode with easy 
structure except for such a fault. 
[0007] 

[Means for Solving the Problem] This invention made magnitude of one [ at least ] 
polar zone smaller than the edge surface part of the body of vibrator in the ultrasonic 
vibrator equipped with the body of vibrator of the shape of a column for generating a 
supersonic wave, and the polar zone prepared in the edge surface part of both bodies 
of vibrator in order to attain that purpose. 
[0008] 

[Function] By this invention, although the supersonic wave in the unnecessary mode 
is generated at the edge section of an electrode, and the edge of vibrator, when the 
phase of the supersonic wave generated in these two places shifts 180 degrees, it 
negates each other, and it is no longer excited as a result. 
[0009] 

[Example] Next, the example of this invention is explained using a drawing. 
[0010] [Example 1] drawing 1 is drawing showing the example 1 of this invention. This 
ultrasonic vibrator is equipped with the body 10 of vibrator, and polar zone 21 and 22. 
[0011] The body 10 of vibrator is carrying out the shape of a cylindrical shape. The 
edge surface parts 1 1 and 12 of the body 10 of vibrator are the circle configurations of 
the radius R1 centering on Point O. Moreover, the lateral portion 13 of the body 10 of 
vibrator is predetermined thickness L. There is a ceramic etc. as a body 10 of vibrator. 
[0012] The polar zone 21 is formed in the edge surface part 11 of the body 10 of 
vibrator. The polar zone 21 is the disk configuration of the radius R2 centering on 



Point 0. A radius R2 is smaller than the radius R1 of the body 10 of vibrator, and the 
differences D1 of this radius R1 and the radius R2 of the polar zone 21 are 1 of the 
wavelength of the supersonic wave excited in the supersonic wave of C, i.e., direction, 
of the unnecessary mode / five to 1/3 time. 

[0013] The polar zone 22 is formed in the edge surface part 12 of the body 10 of 
vibrator. The polar zone 22 is the disk configuration of the radius R2 centering on 
Point O like the polar zone 21. 

[0014] Moreover, there are some which are shown in drawing 2 as a configuration of 
the polar zone 22. This polar zone 23 is a disk configuration like drawing 1 . However, 
the radius of the polar zone 23 is the same magnitude as the radius R1 of the edge 
surface part 12 of the body 10 of vibrator. Such polar zone 23 may be used. 
[0015] Next, actuation of this example 1 is explained. 

[0016] An example 1 is attached in the polar zone of one of the two of the ultrasonic 
vibrator 1 whose damper 31 which attenuates an ultrasonic echo is an example 1 as 
shown in drawing 3 , and it is used as a probe of an ultrasonic skinfold thickness 
measuring instrument. 

[0017] If an electric pulse is added between the polar zone 21 and the polar zone 22, 
the body 10 of vibrator will vibrate with resonance frequency. The radius R2 of the 
polar zone 21 and the polar zone 22 is smaller than the radius R1 of the body 10 of 
vibrator. Since it generated in the part of a radius R1, and the part of a radius R2 and 
the phase has shifted 1 80 degrees, the supersonic wave in the unnecessary mode is 
negated mutually and vibration hardly generates it. Thereby, in the right-angled 
direction C, a supersonic wave is not excited to the thickness direction A. 
Consequently, an ultrasonic vibrator generates only the supersonic wave in the mode 
used. 

[0018] This situation is shown in drawing 4 and 5. In addition, drawing 5 is a thing when 
using the conventional ultrasonic vibrator stated to drawing 8 . The part shown in an 
arrow head 101 in drawing showing the reflection coefficient of drawing 4 is in 
unnecessary mode, and the part shown in an arrow head 102 is the mode used. On the 
other hand, the unnecessary mode generated with the conventional technique is 
shown in the arrow head 201 of drawing 5 , and the mode used is shown in an arrow 
head 202. Thereby, compared with the Prior art, the unnecessary mode is small. 
[0019] Thus, an example 1 generates a supersonic wave only in the thickness 
direction, and hardly emits the supersonic wave in the unnecessary mode to it. And 
the structure of an example 1 is easy and can reduce a process on the occasion of 
production. 



[0020] [Example 2] drawing 6 is drawing showing the example 2 of this invention. This 
ultrasonic vibrator is equipped with the body 40 of vibrator, and polar zone 51 and 52. 
[0021] The body 40 &f vibrator is carrying out the square pole configuration. The edge 
surface parts 41 and 42 of the body 40 of vibrator are squares-like. As a body 40 of 
vibrator, there is a ceramic etc. like an example 1. 

[0022] The polar zone 51 is formed in the edge surface part 41 of the body 40 of 
vibrator. The polar zone 51 has the shape of a square which reduced the edge surface 
part 41. And as for each side where the edge surface part 41 and the polar zone 51 
face mutually, only distance D2 is far apart It is 1 of the wavelength of the supersonic 
wave in the mode used / 5 to 1/3 time this distance D2 of this. 
[0023] The polar zone 52 is formed in the edge surface part 42 of the body 40 of 
vibrator. The polar zone 52 is the configuration which reduced the edge surface part 
42 like the polar zone 51. And only the distance D2 of each side which faces mutually 
is far apart like the polar zone 51. 

[0024] Moreover, the same configuration as the edge surface part 42 is sufficient like 
an example 1 as a configuration of the polar zone 42. 

[0025] Like an example 1, the damper (illustration is omitted) which attenuates a 
supersonic wave is attached in polar zone of one of the. two, and it is used by this 
example 2 as a probe of an ultrasonic skinfold thickness measuring instrument etc. 
[0026] The body 40 of vibrator vibrates with the electric AC signal added to polar 
zone 51 and 52. A supersonic wave does not occur in the direction C of the body 40 of 
vibrator. Consequently, an ultrasonic vibrator generates only the supersonic wave in 
the mode used. 

[0027] Thus, like an example 1, an example 2 emits a supersonic wave only in the 
thickness directions A and B, and hardly generates the supersonic wave in the 
unnecessary mode. 
[0028] 

[Effect of the Invention] As mentioned above, as explained, this invention has 
prevented generating of the supersonic wave in the unnecessary mode by making the 
configuration of the polar zone smaller than the configuration of the edge surface part 
of the body of vibrator. Thereby, structure can be simplified compared with the former 
and a manufacturing cost can be made low. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing 1] It is drawing showing the example 1 of this invention. 

[Drawing 2] It is drawing showing another example of the polar zone. 

[Drawing 3] It is drawing when using an example 1 for the probe of an ultrasonic 

skinfold thickness measuring instrument. 

[Drawing 4] It is drawing showing the reflection coefficient in 50-ohm system. 
[Drawing 5] It is drawing showing the reflection coefficient in 50-ohm system using 
the conventional ultrasonic vibrator. 

[Drawing 6] It is drawing showing the example 2 of this invention. 
[Drawing 7] It is drawing showing the conventional ultrasonic vibrator. 
[Drawing 8] It is drawing showing the conventional ultrasonic vibrator. 
[Description of Notations] 

10 Body of Vibrator 

1 1 Edge Surface Part 

12 Edge Surface Part 

21 Polar Zone 

22 Polar Zone 



